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This research was directed at fabricating mutilayer superconducting "
tunnel/Josephson junctions for high resolution x-ray detector applications. Substantial L
progress was made in the growth and characterization of several material systems both as Vi /
SIS (superconductor/insulator/superconductor) single junctions and ST ( superconductor/ o
ra

insulator) multilayer junctions. SI systems studied included Nb/A ¢-A 7/Ox, Nb/A /N,

Nb/A 7-A ¢Nx, NDN/A ¢N, Nb/Si, and NbN/SiN. The progress using A /N as an
insulating barrier is especially significant since this material can be reactively sputtered from
an Al target; if the next layer is to be Nb, the N2 need not be scrupulously purged from the
system since small concentrations of N2 do not significantly suppress T¢ (as opposed to
02 which has a very deliterious effect on T¢ of Nb). The I/V characteristics of several

single and multilayer Nb/A Z-A ¢Ox and Nb/A £-A /Ny devices were carefully
characterized. Large subgap resistances were obtained in both cases. Shapiro and Fiske
steps were studied; in addition Josephson interferance phenomena observed in single and
double junctions behaved differently and led to the conclusion that totally new behavior
(involving transitions in the vortex lattice) occur in closely coupled multilayer junctions.
X-ray counting experiments were performed in collaboration with an NRL group on a
multilayer device. The performance was below that of single layer devices fabricated by
other labs; however our device was not optomized. Therefore the question remains open as
to whether multi junction devices may ultimately out-perform single junction devices.

Based on a proposal by the NRL group that microwave absorbtion might be
competitive with tunneling current measurements for x-ray detection, we proposed a novel
device in which a Josephson oscillator is loosely coupled to a Fiske cavity. We concluded
that monitering changes in the width of the Fiske resonance may be competitive with tunnel
current shifts as a strategy to detect x-rays.
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